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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PURPOSE: To prevent the degradation of a light emitting 
characteristic caused by oxygen or moisture, and 
maintain a stable light emitting characteristic over a long 
period of time by arranging a layer of double layers 
composed of an oxygen barrier layer and an oxygen 
absorbing layer as a sealing layer of a layered body. 
CONSTITUTION: A sealing layer 4 is arranged outside of 
a structure body 1 as a layered body 2 through a 
protective layer 3. This sealing layer 4 is composed of 
one or more sets of double layers by forming an oxygen 
absorbing layer 41 and an oxygen barrier layer 42 as a 
single set. An organic compound, an oxygen absorbing 
compound, a fluorine compound, metallic fine powder and 
the like having small ionization potential are used as a 
material used in the oxygen absorbing layer 41. Metallic 
oxide, nitride, fluoride and the like used as the protective 
layer 3 are used as the oxygen barrier layer 42. 
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:7ai^/K 1, (4 - v^- p - h y ^'ur 5: y :7 

t*;^ (4 p — b y /i/T^ y ^'oz^/ix) v'^^/upi 

N, N' -i/^':!::::^/!^- N, N' - V> (4~^ h 
=^->^:7ai:^>rU) -4, 4' -$;^r ^ y lf:7:i:=/K N, 
N, N' , N' Vyy A, 4' -v^T^y 

"T^/K 4. 4' - If (v^^ai^/^T^ 

y) ^^—Y'^)y^:^jiv^ N, N, N-hy (p-hy 

T^i^. 4- (i>-p- hy/i^r ^y) -4' - 
[4 (v^- p - h y v'l^r ^ y) ;^^y>'^] 

4-N, N-v?:7aiz^/ur 5:y- (2 -v^^^^in/ut:^^^ 
/P) 3-p< h^i/-4' -N, N-i^:73i^ 

±xELyb^^J|s^(7)ls^:^^i2S^±^^e.;^^e-s« 

^ > ^ ^ « if « o T t> V \ 
10 0 4 6] ©a^^AS 

^^S}^ffi:cr^Jt?.ti6«^iiiAg(^. ltffii:«9aA^ 

10 0 4 7] :ir*^!]^ UT?^. ^ hnm^y^^^tuyi^ 

W^P^. 57-149259 -^<2^«. |^ 5 8 - 5 

5 4 5 0 -^^^S. 1^63-104061 -^4^«^{CgS^ 
^ttrv^^r^^^^=¥y v^y Polymer Prep 

rints Japan Vol .37. No. 3 (1988) p. 681^^:115*6^ tLTV^ 

ft:. -:h:7^i/>'^y uv^(7)m*lt7^ 
7Kfe^ :t^/V;}>i/^ ^ Japcinese Journal of Applied 
Physics. 27. L 269(1988). ^^HS6 0-6 9 6 5 7^4:^ 
P61-14376 4 -^^S. P61-14815 
9 -^^^^Icffl^^Hrv^S y 7=f>-y 
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^§|Bg6 1-225151 Ir! 6 1 - 2 3 

3 7 5 o-^<2^«^lcM?J^$tlrv^^r>'^^^y v^y^ 

:/^##:*5i:t>*T^^ hP:/^**. Appl. Phys. Lett.. 

55.15,1489^153^(7)^3 smjt^mmm^m^m^sm^ 

#MBS5 9- 1 9 4 3 9 3 '^^#(CB|:^$nrv>^— ^ 

- 1 9 4 3 9 s^-^Amxi^mmm^&m^it^m^m^ 

m(7)unthxm7fkL^x\^^:^K *^mm^(omn\^x.th 

[0 04 8] ^fc. s-^/ ^; /-jmmw(D^mm 
t^. Mci^mMhv^ (8-=¥yyy— /i^) r/i^^^t^ 
A. hy;=^ (5, 7-v^i5^Pt:3-8-^y y y-/!^) r 
/u^z^^j^, hv^ (5, 7-v?:/n^-8-^y y y 
-/u) T/i^^=^^M.^ hV:^ (2 -y ^/i/- 8 -^y y 

Jl;$5in, Mg. Cu. Ca. Sn. -^tzltP h \zS:^ 
20 tt>xt^o ^(omiic, y i^>'u>^y— fo;5v^fiy >$^y^:7 

[0 0 4 9] «-?aA«^ bTCO^^f^^fcMRS^n?'^ 

ii^f^ 5 nm—5 /imT^fe^o ^COS-^-^^Aii 
fl, ±aiU^c«-3|s|'(7)l«tfcJi2aJ^±;6>^;^^^-®« 

^^hfj:^mmmm:xh-DXh^^\ 
30 [0 0 5 0] ::^^^^^:I.^v^^i^6aef*: (i^mm 

t>\ mm. ^^^<Dmm^m±'t^tcib\c^m^ri^o m 
[0 0 5 1] 1 . m-(omm 

{^2t uT«5t#: 1 (D^micimm s ^^^^xmstm 4 
40 ^m^^nx^^^o z(Dm±m4i^^ mm^RumA i:!iro 
^iimmy<])rmA 2 ^~m.t i.tz^mm(o-m^±:^^ 
^«^$nrv^;5. j^^T. ^*g|»3^t>*»±«4^cov^ 
x^ih{cM:{^mzmm'r^o 
[0 0 5 2] 1 ) ^mm 

50 mi.fzmmii^(7)^mmit^mf^mm^Mmt^mt^ bf£^ 



(9) 



^mW- 7-169567 



is 

^^(DM (D (-K ft ^ tiT V > ^ E L 

eO. AI2 O3 . N i O. CaO, BaO, Fe2 O 
3 . Y2O3 . S i O2 . ^{b^^V^tT^^^b^^, A 
1 N. BN, S i 3 N4 > L i 3N^(D^^I::4^, S i 
C. T i C^tOj^Yt;^. SrS, EuS. CuS. Zn 
S^c^:)«t>ft:*. ^f-J^MgFz . Mg (OH) 2 . Ba 

S04 ^m(onMmmmmi\:.^m^m\-f^z.tt^ 

x%^o me><^«^*6&^4^«^fc:^ife^0 5^. 

O, MgO. AI2 Os , ^ i om^(D^mMT^t^^\^ 20 

[0 0 5 31 «^iteS^{4*^ffil<fe:^«»;5^^;iS1*aSJ*. 

ffi V > ^ ^S^fts-^i^ C fc P V D V) 1^ It ^ r ^ 

a. 

[0 0 5 41 i^mmo:>mm-^. i^mm^wn^ot-r^ 40 
mi^Pf^m^i^x\^^mmm^^m^ u^^^v^ j: 5 j-t? 5 r 

;65$f^bv\ ^t,^A., ^^m^mcD^mmti.x^ii' 
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^^^^r^fei^. ^(!x.l^^j:^ti^^^^T^^«^{[:^ (Mg 

0) ^^^fi:^^mm^m^-r^m^^m{zt^t. 

— F^oK^Sf^ 1X10-2 p aji^T. mze X 1 0~3 p 

aJi^T;&5iif^u<, ^(D'^M^'f'^^'^^-^i^mm^^ 

c^iE;^^7 X 1 Pai^±. ^f^L<lil X 1 0-2 P 
ai^iltCL. ^(7)^. ^*M5|B(-T*fe^^JSMg ^ 1 0 0 

o'x:uT\cu^m\^xmm'r^o m^mmi^ionm/ifi^ 

;^/>^;/^feT*MgO;d^^;'^^«:a^^Ji^^^fet-^ (mm(D 
-(yt>'^^—J^X^mMgt:^^<y^V i^^^L.^^^mit^ 

<?^3 045^i^^T> ^^(::*?^U<ftl 0 5)^J^^T;d5j:v\ 

^fc. mM^:ti^<Dtmmm^i 2 0 0 vi^r. #{-6 

0 0 Vi^T;55^^L< > tf-i^m^ji&J15 0 OmAJ^T. 

6 0 laA&.Tibmip. bV\ 
[0 0 5 5] 5 {-brffM$;h.'5f^M®<?oj¥<;^ 

mm'^^}immm^t<Dt-i^^\^x^^^o ^mm 
n\^f^h'r. ^f\>\^\^<^xmmif^(r^^mm<D^r?^-iy 
mm(ommmm (ionm/#) xf^m-r^t^m 

m^mxi^m-t^ximmt i.x(Dmm^^^\z.mm'r 
o^t>h\^. ^mm<DM)&i&ux(Dmitm'^M\^nM<D 

1) -h^mm(ow^^^x^-m(oMmmmTxno^tt^ 
[0 0 5 61 ^7t. :^mmic^^^xm^mm<om(Dun 
5c w(7:)SM^m^4j^5^^>ft:^^f:i. mmmmm (j^ 



(10) 



#BH¥7- 1 6 9 5 6 7 
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10 0 5 7] ®PVDi^tc:J:t9^Mprig?'^«^te^ttJg 
•t^^, i988.30.22#^0 . /i^yj^yr 

1988.30.22#^J . ^m^Q 3- 1 8 9 6 4 

6 3-2 2 2 0 6-^<2^#{^5i^$ttrv>^:7>;/^^ii5:^ 

^^b-a^^. #MBS6 3- 2 3 8 1 1 5^^#lC|B^$tL 

l-^-. /}f y ^ a D h y :7/U;^prc^U>^, :?Jfyv^^an 
v^:7/U;i-ci:3^^U>'^ o a h y :7>^l^:f p ri^^ >^ 20 

-r5-g-:7:y|R^fi^«w (^j^3p3- 1 2 9 8 5 2-^>^« 

10 0 5 8] (DCVD?£ [y^^XVM-g^ife (yyX-rC 
VD) ] {cJ;«9^K^«i/^«^ite«t^iS^5'^<t;'^^ 

Tj^yzc^U^/, ;Ky 7^ h^:7/V::rnni5^U>-, 4^ytf:^ 

4*1188 6 3- 1 8 9 6 4-^<i>SlC^^^3|xTV^S:75^* 
^.M^^it^m. 63-22206 
$tLTV^^:7^;/fg^i^^^T-^l:'g^^l^, #5IBg6 3- 2 3 8 

TKy ^ o a h y :7/U;^nm^l/:/^ i^^) i/^ X2xni:^y;v 

yym^^^» mmw-s- 12935 2^<i^n^m) 
to 0 6 0] umm^^. m^^^M^^it^m\^^&\:^x . 

'mz.-h^ht^^ 1 0 nm— 1 0 0 MmT'fe^ w 
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m^m'M'^m^wt^ 1 X 1 0 -2 p a j^m^ l < 

6 X 1 0-3 p a ^T. ^*ai(7:»;[Jpf^.MjSfi«E:ta 7 0 ot: 

i^AT»^U<{16 0 ori^JLT. S«^at^«E:t3i2 0 0^ 
^T^?^L<fil 0 ori^TT-fctp. ^^jfS^5 0 n 

10 0 6 1] • CVDife 
[0 0 6 2] • ^-y:^ 

x^^m:(oum^^^fim±xfi:\^(ox'^mx^^. wl 

So 

[0 0 6 3] • y^e^^-ri— 

_hf£=¥^;^ h^<:o»'a^^I^«{cur#fcm^K^. 10 0 

'-20000rp U<I^200'-'8000rpm 
^■eco^^^ ^lI.5-'6 0fi?^ff^U<{^l 0--3 O^IU 

l-a:*9^J^c^S;ei^ ai^co;^^>< F::^f^^co:^t $ (25 
X7 5X1. Imm) 0«at**ybliW«EL3g^-C 
0. 6--6in 1 , $f^L< {^0. B^Sml-trfe^o^ 

^CT),.^,;^^^, 1-4 0 g/1 0 0ml^?^L<?^4--2 
0 g/1 0 Om 1 X^^. 

[0 0 6 41 /«e*3. ^ar^;^ bSS.t)«^ If ^fe^OV^ 
3 O'-l 0 Ot:if^b<}i5 0--8 0t:T% l'-'2 4^ 

[0 0 6 5] 2 ) ttihJl 

: mU^mm 3 (;)±fC«5g#: 1 (omU 1 3 



WmW- 7-169567 
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J^. (i) >r:*-:/{l:^7^vv'^/w>r<^/h^v>^ai>ft:^ 

-g^^?. t K^>^>"fb^^«. (ii) mmwimmt'^m. 

(iii) ^'^^^m^li-g^*. WxL{ir:7^>lg>ft:M[:7K3gt^:^ 

m^^mv^m. (iv) ^ii;^fms:as^Mmm 

Str^Fe, Co, Ni, cu. ^i/r/^;^7 y ^± 

m^mm. tt*M^o/^$v^^s^lI;t^l^ ai, in, 

Mg, Yb, Zi, Na, K^tr^tf ^:&5-t?#:5o 
mm C^^^^-^v^li, PC, PS^) $r#lfS:ii:;65 

rf^i., :^y3^^i->^. ^y hy^u^«ig, jj^yti^i^e 
^y^^^- . •:^^a>^-6^ojKy r 5: v^m 

^mWM^(D^<y^^z^.-<—^y^lymh\^X<ik^ 

:L(Dm^'Ji^^'^\^^t^'CX^(Dm±m4(Dmmz,^ 
^\z,1Sy:^^mm\z,X,^X^ I— Ms 5 ^^itT'b J:v\ 
10 0 6 61 2. (^^^ 

'^ti^xnmm^Am. it^m.m(r)\^~rf\.xh^^\ ^j: 
^^sr<i:^vNv>, ^(D:fjW:ti.xn. m:^\^^m, ^ 
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x.'(jn±M(r)ZL^^w^\\\^xm-^fz.'^^. ^(omzMK 
\mm. '^fz.\^Km^<T^mm^m\^x^mn±-m^\'^ 
^\z.mmmMn^^mm\^x^m\^x%^\^^ mm^Rm 

20 — 0. 0 1 ^ 5 ^>{;i 

30 

to 0 6 8] (DjiS!#^^EIJl«969^Jg (Fe, Co, 
Ni, Mn. Or. V. Zn, Cu) <0^«&7^. 

mM(D±m (Fe, Co, Ni, Mn. Cr, V, Z 

n, Cu) . ^(D^m^h\^<n't(Dm^tmim^t'^^ 

{^±m.m , S^4r/v^':^. v^y ;^;r/^^':^, 
K 

blC*if^bV\ fc^xtf. ^>(l::n/VUh (II) CoO*g 
C0O+I/4O2 ->l/2Co2 O3 

[0 0 6 9] ®mM%it^'B>-'^^(r^-Wi^fz.\X^WL(0^ 

50 V, r)vtii^. Tjv^i^, nn^^mmn 



(12) 



#M^7-1 6 9 5 6 7 
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22 



10 0 7 0] ^/-^^v^^i^, nv^r^A, /P^^-^!^ 

<ni mm%)^T o . o o i mm%^±) (D^^mx^mm 

[0 0 7 1] slcoj;5J^:^K^*^Wtc^3V^r^^ai^cJ 



10 



R-'CH=CH-R 



1/2 02 



m^mm^m^^6m:^r^h^o mit=^^<>^i^h (in (d 
:L^h(o^m^^mM'kWLm\^xmM^^^ 

[0 0 7 2] 

R-CHe-R' — ^ R-CH-R' 

[0 0 7 3] 



^ R-CH-CH-R 



H20 



R-CH-CH-R 



I 



[0 0 7 4] (D, ®^)^«<^fg;^^5^^o # 

1/202 +c->co 

[0 0 7 5] 3 , ^HCO^P^ 

-C. G eOa^X'^t^Mm^^m^^^^^t^^^X^^o 40 

T^t-^-^^-h^, y^y^y^vy-^. cvDm^^m 

>'=^-b?fe;&W^LV\ '»»»'t'f--g'^^-fr^flJi*?PJ3 

i/^:7r-r ^^^Mv^sr ^;$5-e^6^^ T>'i-;«7y^jR 50 



>H OH 

^fcjir/^;^ y ±s^M (-^hy^^A. :;^7y^A. ^t?^^ 

^rSf^. ^a*^'. 10M%4^TTfe5o 1 0«S:% 

[0 0 7 6] 4. HBgcO^S^ 

f)>hti:^. ^tz. {^^wi^ft>cxz<Dm±m4<D±\zm(D 

M±m^mmi.xh^^\ ^ti. ^(Dm±m4(DTm\- 
imm^nnxh^^\ mmmf^^m4 4t\^xi^. ±m 

x:h^^ttm^v<. 6 ofia%m±8 5sa%j^T 

(380-650nm) XRm'r^f&^^^^'t:b<Dt^ 



(13) 



#M¥7- 1 6 9 5 6 7 
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[0 0 7 7] 5 . mm.<Dmm 

^M^'&^Mi^^ 1 X 1 0 c c • c m/ c m2 • s • 

(cmHg) )^J.TX^^^mM2 2^^pf^<}i-h-mW 

'rMci^m(o\^tAz,m a j^li/id 7 }c^i-«j5KT*feo r t> J: 30 

V\ ^*3i©«^coafj«&^ LT^l. Wx.f^. 

^^1 6#mi 6 8^ (1 9 5 9) ^^|a«^^^TV^5;&• 

J. Polym, Sci. part2A-2 vol.8 p. 467 ( 1 9 7 
0) {cf£«e$tbTV^^*^^^^W5C^;6ST*i:J5o :^ 

10 0 7 8] 

CHifeW 1 ] 60 
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2 5 X 7 5 X 1. \rara(D^^ XCDI^'y (HOYA 
TOK^l 0 O nm<50/?:^-e^i)cMUT^§gSffi<t Lfci 

(i^A=^^>->5?--:^iy3':^/^'^i:®) 1 0 b 

i£St^Dl^.>1^— hirN, N' -S^:7j3c^7^-N, n' -tr 

(3-;^^>^^r7air:i/U) - [1, 1' -t:'>'a^c=^ 
yU] -4, 4' -v?r^>- (WT^ TPD^V^5) ^2 

by^ (8-^yyy— /w) t-^^^^^^j^ (i^r^ ai 

q. ^V^5) ^20 0nigAtbr. X^^^W-^^ F^^ 

1 X 1 0 -4 P a ^T^MJQE Lfdo 

[0 0 7 9] i^V>T% T P D ^KMzMiWmKhm.^— 
b^2 1 5-2 2 Ot^^-e^PSibT. TPD^^^3£S 

o . 1 - 0 . 3 n m./^xmm'%nw&L(o I T om_bjc 

A 1 q . ^AtiTh^ y :/^VK«fet:^D^7j^- h ^ 2 
7 S^^T^P^LT. A 1 q. '%:mmmm.O. 1-0. 

2 nm/#T*jE?L^AJi-bt^*i5SI$-^T. ffiJ¥6 0 nm 

^{C, ^^:^^^y^J>. (Mg) 1 g ^^2s6Anr*SV^ 

fc^ y ^^'fi^w&mm'^^- vtm (Ag) soomg 

t^^^^>A4^T*5V^fc^ y yr'^Kfii^WflllSTK- h ^ 

^-^^n^^jnm M g ^ 1 . 6 n ui/^p(om^m^xMm 
i^^t^iAg^o. xnra/fpcommmm^xmm^ 

itr. Mg Ag t<Dm:^^mf3''h^J:^W¥-l 6 0 nm 

COS* (^f^mn) ^^%m±-\^wntio isyy^mui, 
i^iTom {mm) > jE^iaAji. ^^ii. :fc^j:u^^f^ 

fl^J^^fUTV^^, CC-C\ lTO±mJ^\TO±.\^\^'^^ 
V^Mg : AgSit) I nEE«(Cj;«9««»^<^ t)ffib7to 
:L(0^imxhb-^. K^fflflcMb. ixio-^Pa^ 

[0 0 8 0] ^nm(om^ 

<59jE;tr^8 X 1 0-3 P a tilUfcio if^V^T\ MQt^A^fz. 
^4 8 5riC^IP|RU-C. Mg trO. 5 nin/g>(D^«3i 



(14) 



a^mW-T-l 6 9 5 6 7 
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$ii:T. «a«5t*co^*Mlciej|ro. 3 tim (3 0 0 

nm) (DMgom (imm) ^niffc. 

[0 0 8 11 mmm^mm • mm^^v r-S(^m 
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«iBE(V) ««£«S(mA/cffl2) 3W*(cd/in2) |g^ai^(lm/w) 



6 



1 0. 



2 9 0 



4 7 



:^£*5. (0. 3cm2 ) iCtl, lOf&tDii^^ 10 [0 0 8 2] [*Jfe^!l2] ^Jfe^dlOMgO (^*x-^y 

«iE(V) mdE^S(fflA/an2) »S(cd/iD^) «3t3&^(lin/w) 

6 10.0 270 1.45 7« 



[0 0 8 3] [mmm s i i (Dmmm,i^m(DM g 

(Z>ft:b9lc^y ;^7-^-K«JB (Pc) ^(DF eWnm 
^mm^^T(0^mX 1 0 0 m^ji Lfdo F e 
SL^f^ 5 m, ^ftlt^^i Pc:Fe = 50:30 S* 

%t7>^fr-e. CH2 CI2 ^^R^i^^^gftM^feiciJ:??^ 



20 Mufcc mcmm^^vT-mti.xmmm^^v^'f'i-'^ 

(ttiyt^mitmtU. m^u^ :440M) ^SrlXlO-^ 

(eotmffi : 3 7 Ot:) t9 1 0 /ima®L/to 



6 10.5 287 1.43 8^ 



[0 0 84] [jt^M 1 ] immRv^m±m mm 



1 tmm{c\^xmmF,hm^^i¥m\^fz. m^^^^mn^ 



6 10.6 304 1.50 3fi 



[0 0 8 5] iimm2:i ^mm<D?^%:mm\^ft-t}^ 



6 10.5 300 1.50 4fl 



[0 0 8 6] y-^:^t'.iy hnm^^<Dnm 

mi^ifmrn-T'^. ^n.'p. m^e. (2 3t:) izx. 

f^K 1 0 0 0 ^f^mM^)t;^.(7:>^J^i^Tco i: 5 ic^^o 



mmmi mmm2 mmms 



itmm 1 ^mm 2 
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(15) 



#ffl^7-l 6 9 5 6 7 
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10(5) 11 (4) 9 (1) 

1 0 0 8 7 1 nm^T^m^^(Dmm 

nmm 1 4,600 

mmm 2 9,300 

mmm 3 7,500 

itmm 1 212 

^mm 2 5 0 8 

loo 8 8] [^:^W4] 

2 5minX 7 SmmX 1. 1 mmCOi^^ X(0;if ^ 

I TOSiffi^ 10 0 nm(D»^"C^KU^%cD^5S 

0 ^mm=^mm^^ \.tc'^. mtkt 3 0 ^m^^^ 

^t/^ y:/n if>rL.r^>=»->'v-c 3 o^S^Brg^JS^ft^f^u 

-f';^-- (3 ^/I^y^ai::^/^) — [1, 1' — tf:73i 

-4, 4' -v^T^>^ (TPD) ^2 0 OIngV^ 3o 

y r^V^r^i^A (Alq, ) ^2 0 0in 

gAtuK^^-Y^^^^^F^^ 1 X 1 0-^ P a^T*«EEU 
feo '^(7)^TPDA'9(7:)HSfB^'-- h 2 1 5--2 2 Ot:^ 
r*jDlRUTPD^ig«3iS0. 1 — 0. 3nm/e>-T?S 

-h^KfAid, ^^±mti.x6 onmrnmrnmi. 

0. I'-O. 2nin. S«^UJSfl^^^T*fco7tc 

^ y >^7">'««:i5T;*0l»^;i^-K b iC-e^^i^^^i^ 1 g ^A 

5 0 Omg trVWCc ^<7)^*^S^2 X 1 0-^ P a ^ 
•e«ffLT>r >'^:>!j7iN^0. OS^-O. 0 8nm/S.^<7) 

^y h;?)^ib'^^^>v/'>i^^l . 7 — 2. 8 



10 5 (92) 70 (66) 

zic^'^. mm, (2 3*0 tCT. 1 0 0 c d/m3 60 



15, 0 0 0 
2 0,0 00 
17, 0 0 0 
9 5 3 
12, 0 0 0 

^i^mmm^mytm(D 5 ;t tii 1 5 o n mmmmm 

mmtl^fto I TO/TPD/A 1 a/ZMg : I n«^^ 

il^(^W^'[*tgft«jBE7 V, «^^g3. 6mA/ cm 
2 . )»Sl 0 5c d/m3 T'm;^a^^^*l. 3 Im 

1 0 0 8 9 1 i^mm±m(7:>mf& 

y --^^^±^. m^u^ :7 n y -zh- b f c - 4 

8. 1 0 Om 1 ic. 7^ b^:7>^u^c3 ji^u>-^/^— :7/v 

FNo. 1 6 0 0) 5 0 g^mm^'^ftmmtrmm^:^ 

J? 1 0 ^ ^ D , 

[0 0 9 0] [^ft^^!|5] -<y:ri5'i$^>^0. 0 1 g 
-T^/L- 5 m 1 ^ '^7 A 0 , 1 SS% 

^^fzmj^'mxi 0 or 3 o^r^i^^^-^. ?La^T«&fr 

^^>'%i:S7":7n>AFNo. 1 6 0 0, 5 0 s^MM 

mmm4xm\^'^ftm^^mcm^vx^^^ hm^i^mv 
{^mm±m t lt- mm o . 2 ^ y ) . 
[0 0 9 1] immm 6 ] y -=^m±Ms m^^ 

^ : :7n y-?-— hFC-4 3, 1 0 0 m UCt^ci. sjO^ft 
»7":7n>AFNo. 1 6 0 0. 5 0g^^»$-^:feS 

^Sl;^-^>ft:^/^/^f (II) (ol^^o. 5g^^:^Fri4^ 

mm(o:fjmx^n^^. ^(Dm^^mmm4xm\^^fzm 
(iKJPo. 5 ^ y) . 



(16) 



1#SB¥7~1 6 9 5 6 7 
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[0 0 9 21 mmm?:^ ^^=i.^m^<^i^^j^o. ig 
nm. ffip^p^ : y =-^/uQ- 5 0) 1 0 g ^m^xm 

*^L. m^SSL-V^m^'^'ft^. «^'^twAK. 6 0 or 
(m. p. =4 2 — 4 4t:) lc;fJD;tTJii»U/Co C 

— hFC — 43, 1 O Om UCt^ b^:7^n jL^l^V^ 

v'^'V^^^n- 2. 2-v^^^/V-l, 3~i>:t-:3ry — 



mmm4 
mmm? 

it:«M4 



10 0 9 51 immms:i 

S«:55f^;^}:: 1 0 0 0 Aco I TO (^{t:-r >^>^^^ 

^^■tC-fe^y VU, 5X10-6 torr (Djf^STN, 
N' -v^:7zii::i/W-N, N' - ( 3 - ^/W^^ m 
-1, 1' ~tfy =jl::^/1^- 4, 4' -i>r^>^ (^TT 40 
PD2rV>5) ^2 0 0A^Sb. ^lictTPD^ 8-';d- 
2 0 0A^#L3^o 'r^:^V^J>. (Mg) 
(A g ) ^10 : 1 (7)J^^W:-e 2 0 0 n m#^S* UT^ 

[0 0 9 6] i^aS(7)?f^^ 

tS^cic, ftS:;^y-j^^?fc»:7Dy ':^-hFC-7 2£p 

7^zL2K>'a:»7^>'nVAFNo. 1 6 00. h^!f so 
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:7n>AFNo. 1 6 0 0) h 0 u.'^Wf^^'^lt.'mi^ 

U1Sai*fihJl i: (ISJ¥ 1 0 ^ cf o 
[0 0 9 4] [Itg5«4] ^^;tf:^^;5K5i^-l^:/hi/p- 
/J^V^^4^T5 ot:{^;[;p|R^L/c^^v:7^ (m. = 

A2.^4AX.) %*:teM4T*MV^fc«it#:i;lM*L. 
y) c *«^J4-7*3j:U^it«^M3-4(D*:^ELm^ 
10 0c d/m2 -e:£«^atjgtligi!ji3j:TJ?l 



-^V^i^iB^*^SftJtT-l 0 0 : \ \Z.fs:^^of^^Xi^ 

[00 9 7] [)t«e^!i 5 ] ^s^j 8 <Dm=t(o^mm\^'^ 
[0 0 9 8] [IIJ6M9] mmnBxm\f^itm.^mt\. 

[0 0 9 9] [^S^-ill 0] m*^!]8T^ffiV^t^^7KS»J<!r 

\.x(D'^^^^^iy^j^^m7^mm'^^^^^'i^^j^ {ixmn^ 



m m 



4 , 5 0 0 

5 . 0 0 0 p#r^ 

4 , 0 0 0 ^PbI 
8. 0 0 OJ 
15 01 



1 5 o^M 



2 0, 0 0 0H#^1^± 

2 0, 0 0 0 HtWi^>l± 

2 0, 00 0 ^^^±. 

10, 0 0 O^r^J^-h 

2 . 0 0 0 ^raw± 

1 , 0 0 0 ^m&s±. 



1 2^^^^^>fb;^^U 

1 2'^^^^>fl:;^^U 

1 2 m.mt^i: b 
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mm* 



Mg 



1 T^:^(5fi^^ 



19 

II 0 
15 



,B^li.^U/Co 10 

[0100] mmm 1 1 ] 

2 SrnmX 7 5mmX 1. 1 mm^JO;?/ ^ ^S^_h}- I T 

(3 -7^^/1^:73: r^/W) -N, N' [l, 

1' -e^y^oicr^/W] -4, 4' -v^T^V- (TPD) ^ 
2 0 0mgAn. ^fc515^y :;^'7=VM4^'— h(-4, 

4' -tf;x (2, 2' - v^:7:3i=/n^3i7v) tf:7 3^ri>ru 

(DPVBi) ^200mg A^T^^W^ 1 X 1 0 
2 1 5^-2 2 Ot:^-C^!l?tU. TPD^^«MIE0. 1 

0 nm(7:>iE?L^iA)i^^31b7"-o ^ (D h ^ (DW^^&\t so 

?L?iA»(^±t-. ^5— o£0.-}?-hJ:(9DPVB i 

^ii<Jr bT4 Onmag^^L;^Co ^^^f^^i ^i^'- 
S;$5 2 4 Ot:Tfei9. ^^j^SJiO. 1-0. 3nm/ 

(Al q3 ) ^2 0 OmgAnrK^«t;iil*L;fc<, ^ 
lc®t7^irtr5 0 0mgAtL««b:^o -^e^T^m. It^«f 

^1 X 1 0-4 P a^-ejftJEL-C;&^ib. A 1 q3 (DXofz. 
3J^'— h^2 3 Ot:^r^J[3P^U. A 1 q3 ^0. 0 1 — 
0. 0 3nm/S?c^S«3tS-e2 0 nm^«LfCo ^ 

A^l. 4nm/#(Z)Sg^3tST^^«L.i^ii67t. ±fS^ 

5 0 nmOB:$-e?SB^*U. MfS3««EtU^o so 



^0«5fifr^g:#S^tf (^T. 0 V75^^ 1 0 V_0 V;0^ 
^.-lOV-^0. 5 V^^PiT*5#To-CffIinU. 

[00101] ^itm(r>W^jS. 

[0 10 2] [it^i^[i6] %mmi 1 xm 
\z.mMmi 1 ^i^is*#-e»ii:jssr?^j?Kbfco ^mmi 

1 6 (T^^ih Ufc^-^^-^tl-^tV 5 0 1@i"of^ 

\^^^^< ^*tttg ^ ^ < o 1 1 

1 iRU)^m,m6(Dm'±.\^tcm^'%:'tn^ni ooto 

i-tsSL. ?us^2 5t:-^6 or^s 0^. 60t:-^2 
5t:%3 o5^^^l^$^6ia1^^^/v^l omu^m-r^. 

'f4ig^i^:^?^^<i^^o^5R^j:i^jte^i i-c2fi. mm 

mm 1 1 f^it^w 6 \z]A:^xwmm(Dmm'^ (r>n±.^ 

[0103] [*ifeM 1 2 ] 

SIS:^^:^lcl 0 0 0 A<7) I TO (^>fk^ >^v^^i>.-^ 

tfcKuv-3 0 0) {cx^^i.ft. ^(D^mmmi^fcm 

mmmH^:^y:^mm^n^mm\^^^y hi.. 5x10 

-5 t o r rcDK^Sr*N, N' - { 3 - 7^ f^yU'":7 zn::^ 
/U) -1. 1' -fc*>^rcn/U-4, 4' -v^T^:/ (T 
PD) ^6 0 0A^«L. ^l^ts-t Kn^v^y y 
y-/^r/P^^[^i.^ft:A 1 q3 ^sooA^^Lfc. 

-r>/^.>-«j7i, (Mg) (Ag) ^10:1 

(Om'^itX 2 0 0 0 A#^^« L*«IE L*^C0«3t«:tr 



(18) 
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[0104] mmi^(om^ 

ZiCDm'f'f^mmi^^M^^ d O-^ tor ri^T) 

^yzf (i^^ y ':f(ommmmmm\^ s . 3x10 

-13 c c • c m/ c • s • (cmHg) ) 

^i-. m^iDM^i^l^iOt^i^^^^^yu:^ (18 or. 1 

^^T\z:xwmwXl 0 0 c d/m2 {cx'^mMmmi. 

ft. 

[0105] mmm 7 ] mmm 1 2 t« v^/cwitf*:^ 10 
^(D±icaf»#:^?i^^-t-s ztfj:<. ^mwm 1 0 0 c 

i^mmWl 2(Dm^3, 9 5cm2 {CML^. lt^m7<D 
S9 9. 9 9%il^_hCDm5^^^^>^(Dl : 4 

m ^ {:^^:^'^-:^p^) 'vmmi.f^o ^<^sm. mm 

I 0 1 0 6 1 20 

^ ;vm:i^^m^(D':^it^V5±\.X. •^ibK^um(Dm. 30 
[(nil ^^P^<?5. :IS-(D^?^cD*ft:«?y4r«^6^t-^-t- 
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[0 2] ^mM(o. m-^^m(oM.wm^m^mz.7r^^ 
[(US] ^^mo^. %E.<Dmm<o^mi^m'^mz.7r^'r 

m'mmx'^^. 

[US] m^(omm(DM.wm^m:^m^m'r 
[me] *^0J(7>. ^3Eo^^offi(7)j.fls{f^^ffi^&?j{c 

1 '"WkW 

1 0- -^aiELSl^^ 

ll-'S« 

1 2--|»^ 

1 3-^« 

1 A-^m^miVc 

2 1 1 X 1 0 c c • c m/ c m2 

• s • (cmHg) (o^mm 

3 1 -ISiTK^J 

4 i-^*p^ii5iji 

4 2-iisi^'^y TB 

4 4-«aa^» 
6 




(19) 
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[IS 3] 




m4] 

43: •t*>*m*it4t**mwt] 




I •«»^*ec-cniy'a»i«.S<emHg»«lir«J| 



ime] 




[13 71 
(0 





21 7:»U:S«I. 




12 II 6 



